Translational regulatory mechanisms in synaptic plasticity and memory storage.
Synaptic activity-dependent protein synthesis is required to convert a labile short-term memory (STM) into a persistent long-term memory (LTM). Indeed, genetic or pharmacological inhibition of translation impairs LTM, but not STM. Long-lasting biochemical and morphological changes of synapses, which underlie learning and memory, also require new protein synthesis. In recent years, a large number of experiments have yielded much new information about the processes that govern translational control of synaptic plasticity during learning and memory processes. Signaling pathways that modulate mRNA translation play critical roles in these processes. In this chapter, we review the mechanisms by which certain translational regulators including eIF2alpha, 4E-BP, S6K, and CPEB control long-term synaptic plasticity and memory consolidation and their involvement in neurologic disease.